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(54) APPARATUS AND METHOD FOR CHEMICALLY PURIFYING AND REPRODUCING VERY PURE OXIDANT 
SOLUTION CONSISTING OF SULFURIC ACID AND OZONE USED FOR CHEMICAL PROCESS AT PROCESS 
CENTER 

(57)Abstract: 

PURPOSE: To enable advantageous distillation by reducing the amount 
of water added to the oxidant solution by obtaining very pure sulfuric 
acid separated from water, etc., by distilling a waste oxidant solution 
removed from the process center and introducing ozone therein. 
CONSTITUTION: A waste oxidant solution (S) from, for example, a 
semiconductor processing device which contains waste sulfuric acids, 
03, water, heavy metal contaminants, and particulates is treated by an 
03 destruction device 2 and the remaining 03 after the treatment by 
the device 1 is destroyed. After a test module 3 decides whether or not 
the solution S is properly reprocessed, it is sent to an entrance part 8 
through a fluoride removing device 4 and a filter device 6, discharged to 
an article distillation device 9 after the temperature is stabilized, and 
then reduced in pressure and elevated in temperature. Sulfuric acid 
purified by the device 9 is received by a tank 14 according to an analysis 
from a quality confirmation device loop 13 or recirculated. The sulfuric 
acid in the tank 14 is sent to an 03 addition module 16 and mixed with 
03 from an 03 production device 15 to obtain the purified oxidant 
solution. 
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(Translation) 

Citation 3: JP3-183602A 

Title: DEVICE AND METHOD FOR CHEMICALLY PURIFYING AND REGENERATING 
SUPERPUR OXIDE SOLUTION CONSISTING OF SULFURIC ACID AND OZONE FOR 
USE IN CHEMICAL TREATMENT AT TREATMENT CENTER 

Applicant: Arameda Instrument, Inc., US 

A gas product (pure H 2 S0 4 ) passes through a pipe 104 and enters 
a tubular shell (e.g., a glass jacket) of a condenser CI. In the 
tubular shell, the gas product is cooled by a cooling medium flowing 
through a coil 275 of the condenser CI so as to be liquefied. Then, 
the product is stored in a lower part of the condenser CI. 



« » 



D B * H » » ff ( J P) 



© ft fP Jfc 





©Int. CI. 5 

C 01 B 17/90 
13/10 
17/90 

H 01 L 21/304 



(a) ^3-183602 



¥j£3¥(1991)8£ 9 B 



3 4 1 



A 
D 
R 

Z 



7508 
6939 
7508 
8831 



4G 
4G 
4G 
5F 



m 



©ta m a 



®W m ¥2- 221440 
©Hi m ¥2(1990) 8J324B 
1989¥ 8 E 24 B <§>#H( U S )©398074 



-7--J V 



is . -y- — y< 



94618 * 'J 7^^-7W 
* h '} - h -385 
94566 *'J7t^-7ffl 
-f — > U"f > • 1075 



^— ? 7 > 



7i/f> h 



©Vt 3L A iLJII EfcHt ^3^ 



«B « 

1. S£§n©£*fr 

sswt- jc v* -s^x-mms *.t^ & & *b «■ * # 

fbftigffi Sr f b # f& CC fl? « X yffatJSli- 

2. J&Sf i8;*©«glffl 

(0 ssefb f* r?? & *a a * ^ * - t>> f>B5;-£^ 
tfj ic M % is fb f£ f§ in # * nti^i** t> h » 

m -7- *• x v m m l x v» <& ^ *b » sr sti ne h 2 so. 

fc # K « IS K i, 

iilj 22 H 2 S O 4 & M ft © « fig 3 fl Tfc H s S 0 4 © 

ffiad* V f 584= L> n>jSE* V > * SUe H * SO4 

m-f4j»iea^^*iafbf*sia5:'±-f*#si, 

5r«sx.*©a-fe^^ -Ki-i^-t ^b^£fi^l^&^ff^:ffl^ 
£>:f^.&^^l£® ( H> s 04) fritf* '/-s ( Oi) 



■S ti X ^ * j@ Hi # * ® f b * S S: < b # K ffl »! 

(2) m^miti^mm^m^-ititxoiha^^i.^ 

fiVk-Zlxft H2SO4 5r t-A/T^ S ® fb * iS ®i 

X D-' * 4: ® ^ K » 

& l <DM@ S £&.X $>-=>X. C©^102ES#S 
(1, fi>lK^%®!fbi*ig?0[ 5r§frti7tJ6lcg912A 73 

it * f§ s * mi se ^ 1a f b * is mn>- h mm -s 
st is 3 ft £ & £ & r * & 1 vmfr.^&t. m 
mmi (D^ii&cxmT-s-t bn^smmiSiirf 
xtmmmi ©2gs^srtTH 2 so4 ^^abix-sc 

^ix^:S8©^ii)©s!ls5^a#S7)»b©2S#4ffiai 



*n 2 d-cxksh*-, mm%,2 vm®^ 

iBRHWH 1 * Hi s o 4 fr&i®-*-* fcK 

B^iB^SfU fl^iWW'* HaS 04 

me is 2 ©i®?^^ 

gtrie^ 1 ©as«#s<fci»Eie 2 ©j£®^&^*£ 

* fc56*fe-* & * Wits 

ffiE««3^fc**tt»^*fc*>2>JK*** 

L"C> fSWHIfr* H 2 so 4 S:* 2©«tli;tl 

Htries 2 <om®^&ftKmmifo* y * *s 

4 H2SO4 1 <£>W □ t> 

7t <D 81 2 OdtiPi Z^-t ZwlnZtt 2 tOZZ^^ 1 Bi- 
ts 

* fci&ic ME3B 2 ©*S^S©it&ESS 2 ©m p^ 
j^^^it^i20APt t^U * o *P *»J tfs *» 



?»B3 ¥3-183602 (2) 

frili;^ i»E»**K»»+*ffft»*£*tt» 
E& 1 <D*£®^u:cDmiiem 1 ©*£fc$fio-CH&E» 

# as a a* e> m % *y , ^fca*«tt^»E««**»' 
g©rc±.>^-ci£/8 3*1** «rE¥i*#Aa3i«««'c 

» » <t # b « * g sftftatafi^i^Tk 

jftEJII*«ffctt*tt*"S#*fcfcKffiEA» 
7 7 ■* =r^S©mrEttl P^*££*£ ii^AP *g 

ftw^WLticW-zKx^zm 1 <Dtg^m£r ^^x 
v> *>%itthu she as 1 <oM^^^.n<omitm 

to « f fc # J& * »o » LX mlE**- * ^'ioSt^ 
& ifflE«*1to« fcttEKttfltffcftStt* 

A^K-f Z>iti£>Km& ml Eft H 2 

BSE* ✓ Si E fl *S #B tt 4 H2SO4 f K#A 

■r z> * / ^m>A^& t, 

fc<*B;l> WEf5Sfe»KttH»ESB 1 ml ^ 

iAPt^U Stl E « 18 £ K tt * Sir S Iff # flft 
ti2>teftM&* h 2 S04 fc^tiJ^fc^K. ftSflK 



8 



PI! -t & tc (D*m tt&ril & IS K *• *t * IS *Q Jl & 

(4) f fc 3* <tt Ja JS -fc > ^ - fc&i?£{b3*ffirft! ! 3ic 

k *n k l t fiti lie totow! -t ^ * - k: *■ u x vim 

tiS X. Ox fk-*£M'4L*I! * v * - CCi-frf £ it^wto 

(5) n-r i^* h 2 so 4 <t 

5 XS 4 x 

Mem 3 o^b^^^k x & m se « <a 3 n * k * 

4 HaS04^SB2OiSS:iffii;T 

n m m k b o + ± # l fc m x « »?m # s o 4 

WKICJ: ft 5&*h-£4t&X&t + 

(am mm IE zmtto-rz z. t k x $ mehlme*** 
h,so< i»EataT-o»«iaflE«:ffi < L-tx 

5 K-f Z> C t K X ft »»6«#y»B»4 H 2 S o 4 
<D ffij K ftfi £ a* 4> <* 2> X@ 4 , 



?»PiH¥3-183B02 (3) 

^ m x m & -z ft x \n h m it w * s t w s n x ^ 
1 <D*g<oih n^^^t^i^ 1 (ommmm^ 

urn t x 

wjse««^ix>t«|!teiafk*»«[©^«)©iK»tfi 

n% ft? &m&?& l <DMm^&LftX<DH 2 S04 <o 
* Mbit hit. tbKmtZm l O^OSSIAD^ 

wie««55nyt®t«frt*>fci6*cfi&Ea5 1 o» 
wl* ft-t 2 <Dmm^%Lftx 2^^<Dm®^^ 

H2SO4 'ffCSAtilS^ 

fft3£& 2 cD^S^^^»e» CD h^EIS mVo* 7 
$r ST 2 0/51*4 01 a ^riSo-C^%i(X^ ^ >- ^ ©4" 

SO4 $r^^«:^S^lKi^-Cf fflf>5, 

-r^>6^^( H2SO4 ) t &j^%®?fk^fg 

(DXhbs 55K^L<^^WTx ^iSft««K*- X 
(o 3 ) ^ ^tr^1%®fk^^^cD™m^® ?>&31ft: 

(Hi o 2 )> iHi^tiiTy*^ c ^ ( ( NH 4 ) 2 



szo s )>i/ctt^-^*^^x^7 u y ? m (pd 
sa) (ftSjOs) oxnsi^^i^^^ 

H2SO4 <D Jt ^ fctf^fco H2SO4 £ 

nha actd )J t Ltf Ltt* ftf^-TV* & e *z*frl6 

5 H 5 KZl^>X &±o -t© x *> Km*- 

C tlf±. 1 988 ^8^12 BTHil^^^*^© 
*d#rF Hi l®m 0 7/2 3 1, 849(C^^^ix-r^^> 

*H$mi& 4, 8 28 reeO-^B^iJfflSKI^^^ixT^ 

8 28 , 66 0#B^lt^^l^fi^^ ( £CD*H1^ 
7£PDSA*>:%35£ix£) 0 PDSAtH 2 S0 4 ^fin 

}?V*X$i&i? t Itn'Mft&OittbK' H 2 SO4 KI& 

2> Z t&#\WLXys>2> 0 ^ffto^2^BB*Q5 7^ 
g£ 1 80 1 32^^#l^it^^o ^/^^HzSO^ 

X^ ^ X m ^ £ K ^ "C + # * * 



» IB ¥3-183602 (4) 

te&*m>iti&mj:mK&^xm^ bttx^zKb 
**> mmt »ik#<om&'h*tfrL>ffim*:?ffk lx 

H2SO4 KM JLXm.it ft*%A,XV*Z> Z<DM&: 

S04 &%*xm^z>#f x j? (g^ia/^-rfT Hi^t 
f&m&ffit±mtoft'fc h 2 S04 rc^^-t^**!© ® 

H2SO4 <h PDSAt ^tr&ifttf.fc&fbft^teS:* 

mi*mmxmK&m+&±®Kmmftik pdsa^ 

H2SO4 Kttfm-f & C £ & Hi SOi^^l^tK^ 

m.Kk±WL<tfc t lx * z&m L,*fr^±<, if 
temmmK&^x wutitrnfeK* / * % 

f±^mfb^%^«bx »*aa«rfc*«<k^*3d s ^ 

t" <Dfrmv?m % nm-th c t * 

/ 'y ftiH&x t> Z>frb> fflm<Dftmmi%ftx lr±* 
C CDWffi&Kfr^XIrX* ^^^^^ 



m mm rn&m x u ^ m k -z> x urn -t z> * 
x * *s ^wnzmm^izb ttz> 0 t_<o* y ^mmm 

K X ]? mfam-ZiiZ C t K X |K m&HzSO* <D 

<&mi£ ( &rMtf)VCIf± 8 0~95*)<DH 2 SO4© 
iiDt^TU MMH 2 S0 4 

ran % m^-tzfofoftt k x t> mmirimft-ztiZo 

-^ig^fltf (onn^f^it H2SO4— xm -^-c> 

ftnmzmtt-rz&wt ) rfeit* c t k x k 
<Dmm&itf*mmzn&m&mx&im lx, 

<-r 0 



?*B3 ¥3-183802 (5) 

^^5 b a-* XiS: < ^tLX\* Z>±tt>K. -tOH 2 

so« ifz>xi*2>o as^ig^ t n& 

so* ofi:^w^ft^<tx x y> fc^mA<z>&mT-&t 

to 2>K^>tlX'J>B;<D& 2 <DM& 7 5 * Oftlgfr 

-to® yyt m& Lxm&vctn$i'$ti±m<t 
H2SO4 ix* 0 h 2 so 4 i?&3g&«rcis£-fc> 

ftbttho IK, 2 is] § Ol®SPI5r^S1'rff 



drifts *&'&<DU&.> flE*J> #*4^<DX 5 £#5e 
ft & £ £ #i53l^KttS8 9 o -toffto 

» 1 EIKttJjg£«ffc#«^SW»3i£B©«»&tfs 

^^nt^^o i H:so 4 * y >- £ . * £ * 
it & <ofnn^ rift h z so* £ ^ y >- ( fit 

7 * bmVB i &$k * s 2 ( l"T— 3 J ) 

^arf^r^Ki 2 tfs-Kift3S®!lfcB 9 *X(/gl 
y^©1 2 fr±mJ#i*S^® 8 ^iiiifg^ii^^ & 



?JB3¥3-183G02 (6) 
lR»^S»3a«Bo»5*w:a^-t*itf^ 

Sfrt^ 7^ =» 1*9 T *8£&K*» X 1>* JiJcfltftlta"*" 
IK»fc««fc«a£B9 ^#Hi3-**o BE 

^o c !.^^^©9^b^riii^^^H 2 so4( rsa 

) fc* d°q«5§!S^B^~ y 1 Ifrb&frftK 

8^^< t <t *c x 1? ) a&sn r«c^^-cy^-f 
^ <t mm * 5c±fc t&m-t * ft x> K (d\ 

^^^ixTV^^^Si>-X(> , - ; tno®>flF^I^U<lft 

m i » 

it^%^%m-rho #Vl~v24<D&8(?)rcX 

nol^SI5w:»n^-t. » 6 (got 108 frc^^^t c, n 

*fllES*iJ5e*fiK X i «jftSrS«-C 

^>7t^K^-- ^^fflr ft i — a<o»j*o^-f 

ft £o 

12 — 



S G sa flE -fe ^ £ Lttt aaffi fc 
KK©ffjt«« t ^ ^ - ^ x -f ^ -C ft -Sp 21 

s rr a mm k mft-tz m \?i<o- & ais*> <t 
£ t <t # r $ s o -t © n\\ m & iff & tIj m ft -c ^ 

at 3 jRffitt ) r & a o s/e * - * j: 

ex & la ■„» i k j: » f$ /n » & m b * ai «> ^ ^ * w 

£ S 9 ;>> 3: i£ frc #1 -m S C £ X $ S D 

#c o 4; ^ 7*^;7K 3 ft-t s as <i m, ft 
fi ^ 7 i*u 2B h m £ mm-r s 0 tsu ft c> 
f*k <n 7 k: ^ 3 ft x ^ s * >• 7* p 1 — p a nm m 

4 (ttlft ** ^ 7* T S a ftt ttt> <3T 4 K: ?f £ ft 
tl^id^/PI ^|fl^TA;j7 7^3Fl -\ CO 

ki ft t m m r $ s o srrGaici^^n-r^dsK 
>- 7* p 2 £ /n t m 3c & h e 1 © m □ & h ^ # 

^ 15 >j (CI ft i* <? iiN *" ^ 7' /f< £ ft t & ^ t 
B*C X S «|8 K X t) RS D 1 ^ t, S2"r D2 -^i* ft > 

a . wi m m & & in 

(C JC ft ^^f^toJl^iS 1 ^ t> 7f V30 1 t If 9 0 K 
X ft Pftit-f-So -t^f 9 0 tt^»i'*«li , n^K 1 * 

m t + y >-r»^jfi^is 2 ^r&]^ 5 0 if 9 0 nt 7 n 

/ (Tefron)( B » ffi S ) ^rtt * -f ^" ~ ^ C Ky 
nar ) ( <I ^ (tfi ^ ) © * O ffi ft O * Ot W » O X 

r 5 ^ o IB 1 — 1 1 HK ^ ^ -c ^» fi!a o ^ i> , 

T7 d>- (Tcfron) ( ) "* (1 JiH © ^1" 

•> ^ -f # 7 ( fei^tf'M \s V ? * (Pyrcx) 

( naffifli ) ) T-^fe-C S S 7* f£ TT £> So 



?» 181 T-3-183K02 (7) 

H 2 S04 ^ AD 1 O3BSP^-TJEfflF-f-& 0 A 

x\r>hmm<Dmmut&? ?^&h 0 z&imK^ 
-t x 5 k +: >- y p 4 M a - * x ) tf^yt-r* 

tt&X£, 4> © §r^^w LX ^Z&filKft 

So -tix ^ © 7*d:ii^ O ?!j AS ^ ix-T ^ £ # >- 

5 Tr 0 © > 7' P 5 ^: ffiC 8 m K ?n 5 iX X S 0 

(O 35 «S^iJ VCfrVf hm* * X 5 « fS5 iP- * iffi ^ o 
^ 3?. ** >- 7* 4- j?] \n X ft 0 C tfrX $ So 

^^EtrA(Dfieal:©/tJ6K:7r>L-r^S %©T^>So 

7t<t^.(cj:. % a m<& ; - K 1 Hl5i©y ~ K 1 

ft <b O-'M y^gtirl m * cDffttTo ( 7 7 ^ 37 > ^ 

K^^ft-t^s, m&miktemmir$:n z>ittbK 

m a fk i* is * frc * *i » fcJE*t LT> !&m'&K& 

HK^ftT^ft, ^/yi««t-5ti«j5Dt* 
S^M(ii&^d:280~300 nm )T$jf^2-£b ft 

So ^ 2a mK^-rx v »ia3i^ y>-ss^^ 

©2Wt^nj^^!S3 36 < f:, 280 - 30 0 ty/- 

SR^iSSrS^S^:a6K:^n«9^© 336 ©£ < «c ffi 

ES-tf bftS^W 7-^S 9 0 A,t Z&tTo 7'^ 

9 0 a irX m V) 4 & # © J ^ n K *l L X & 93 4 # 14 

^^SSSf^^ft^ *Stt*Cf±» m 2 a fgJK^^ ft T 

^ S i 5 K W 3 0 i 9 1 <D fH] ^ ft £ ft S - -t 7* 

^IS07c^K(d:^^^7^^^fflT$So ' W 7' 
f fx9 0a t .6 pj- y' >• cr> 55 ^> £ ^ ^ (C £ / c ^6 



4> lt 4> s la as sua *c a a e. t zm±-t 

£'£frt £ * ^ ^ 335 t s t<D?>-?33S*\®trifi. 

332 £ £ 3"tj* 0 C 332 ^^^A 

D 33 3 <t SE^WiJ P 334 £<D 2 ^> coffin U% %j-f Z 
-**LJU*ltt»fl?T * *o ^mAD 333 *±*£v. 

^f7rT*f,arc £ £ G Wi n 33 4tt i£ ^ £ 
-j^iJi Lt, r > y a ^ ffe ll T y y M 7 x * 

- S — * 4 0 j? 3840 ( 3 8 4 0 North 

tf>fe8i*«fl:fcS?fcfcSfrt&o *©«*$* >^W: 
&j&-£nz> 0 Dfrftfo h 2 so 4 ©SlK^^t & is 

* ffifto © « «5 JS "t ft 5 £ <f: 7)i-C I & 0 
K»tt^-3ft», ffiKtt, ^K-tOftO'f * >> o 
&^$|CtP^t4K»-CS-6o -t *i $> © PJ 5g tiU 
f v ig#^@> 4 * ^ ^ ° y 7 ^> ^^(d 

;qi^£ffi ( £ > * as » « -c *± o 3 <$> m 

fcjffi U-C ^t^^^^e^ 4 ^J#m 5 ^r^o /S *4 
V23£EfiC&o 

# v 2 3 £ £3 ^ ^^^AaSUB^O.fy/pl 



»nH¥3-183K02 (8) 

40 th Ave. , Phoenix ) ^ffi©*/^ • 'J t 

3 y (Orone Research and Equipment Corpo 
ration) HOOREC CDM-OT f »J — X * ;/ :/ 

jeattss 332 ^e>ffi»mp 334^a ^ y ^ 

AP 3 33 i;tS^ 332 © { 1 3 ^^At^o 
i®3£© 33 6 fctBSffcaMfcft*** <D * / y U 
* 335ti>L?tti±* S y ( *> L£*xirf ) (dl^m 

Hi a 33 4 Dt^y'y^I^lo^KiAiib^ 

^335 r *90)SISI«^k#** + iC®1IIL-C^4^y' 
>-cD6$^^:^^K^-2>7t^VC> * ^ 335 £ 

r ^ ) -c fln&*r $ £ 0 &cc/su*fr * ^ ^ 335 ^^ 

1 %&^%mm&itftmm&.8i*'y » ( 

SB 3 0 ) ^ig^o 

>fk^d:N ^^fk^n^r^ $ J- n^- Kit 

4 (Difii^^O 100 > ^ o >- 5^^^ %t£_2>^ 
ZttVi Co 

#&£^a&#JTW::^i£aMoo ^ ^n.x-r^^m 

t <t wt-r $ x i? /j^^^ vh&K-f * t m 



frf 101 ^<b#v9 i;-c& i (D&vy? ? * = 

F1 -vig^o & 1 7 7 ^ 3 F1 ^©1%^®* 

£©l£iS?iJ-Ctt2ra&-* ^ Fvkdj: 5 

b. i^ii^i 

c & i ©asa^s ) *>> z<DmMmxt±m*tk 

-* v b ^©X 9£flal&$£SH2 T^rO^^S^^ 
¥ iitt *L S ffc * fc X i> attfU 

If f TsDI ©_h3M* H 2 S04 36^1© 

Stt^^o 

SSSSSS D1 ©Jbffl(Cttftf*fljntfi#:4*.& 0 

c ©^^iu □ vctt.icW'S rL±M%*& Dci^^^ 

Oi 5 4#©ig£ **£JcWtt ^tfflT^o 

asjKSiffDCi ©Jb^©^7t91#x i? Ji-c, 

ftffltitittPJri-s^ ISSfiDi oil 
fe©/t #rctt^iBT£>2>o &ffEf£#£ AUG 2 3 a 



» BB ¥3-183602 (9) 

fe-ztizui&t . urn* (omti t *&itc 

LtM4*L4. -to X 5 4 flnSftl^KttifcSS £ n 
Ti^&o mte&W. HZ lr± Um. * >> £ !) fife-£ 

tlftU8t± £ JLlri ( -bft^J 93.3 — 1 49 C ( 77ft 
200 - 3 00 T ) ©I5i ) t-Cl@SSDl 

*©JSS*&<fc#»*??teSl£ttfc*^Ttt, SHfc 
#£H2S04fcjgdD'?-&2:<>:K:idU -f-7> * -ft©7k 

fjlli OTti@#S#«7z H2SO4 ©flftfrrcft] £_Z> C 

* iBc *c tK ^» »n -1 c t tfO* £ X, £ ft < > 3d»o 

S:^19ii i 19b iiSDtADf 23 a*^#:j£-^£ c 
Ml tt tt-^fcBfc*-^** 

fc^^c* 7* 7 * - 7ttt-t©ffe©&£ 

^fStM^ii^o D1 ©tf SL1 

SP^W^If Ha SO, fc^tr^S^tofc;* 

V2<!: , t107^iSi:T:a2©I®^^ D2^ig 
Lfcaso-tl* 1 ©I®S^<!:a2 ©I®^is©P^ 

|[2©I®g^(^20lS^S) D2ttlSlO 
D1 ffC»ftl^*o !20lig^D2 tt 

ai ©is^SffDi ©s^x iftt^fflffi-cafa 



&g:M<D<PK$> Witt h1XZ>* WLtfVy bfhXV>Z>U 
(DUm.* Sg«* J: 0'»U»t4o^20iIg^ D2 

Klr±M%*& DC 2 ^^-^-^r <b ti Z> 0 m l <0%&& 

M2 £ fi- L t ^^^et C1<O^^K9:-^^^n^>o 

T> ^ 6 ^I<D)%%(^^^S — flctb 3-£* 0 #V3 

mnZs 02 ©*S@S2§ D2 ©was© ^ 7 ^ 
^^^<D32p" (M^©H 2 S0< 1 04 frills 

S-f SHE1 2 ©*£S7'^2ff D2 Lttl5 

# v3 traW^ACtlcj: i? fciJ3?T £ & 0 * 7 v 
255 «t!R4X*£ AD1 * #t>o #iS4**«rc*- 

fctoOig^ *;fc#H* PM2 4><£/8T£&o 

W 105 fcifi^T&Sf&Ss^g: HE1K A*;* 7 * 
•^te&Sf&Es^&HEl CO^-f ^256 0±1U^iiO 
zi 4 a, 25 6 <D<f t flftix h^WkK t & 1% *P £ ti 

^*$5fi; 0o -to ft Si***. ^ 7 mK:^^ ixt ^ 

&»3?»«3^K H E 1 ft Jt i? Ufefflffi-Z tl&ffl*- 

® #t s? 4 1 7 ^-^^©^sisr^c^oTtc^^ 

;* 7 y ^^WXftS 5 ? « HE1 0«««O^K*-4 



» SI ¥3-183602 (10) 

T^iKS^^CI ( fc £ JllrZtf ? * * 

^ 27 5fcfffcn&ft&fcj: !) mftikBK * h * 

fc«iftttfftaii&e»7 7 * 3 F2 (|£9|g)©* 

tt'M u ^/ ^ ^ a y * ( )OI54*l? 
c. ^%fi^*^S 

f&^Bfc2?^®i o 6 gifc^^n-c^^o 21 

0«S*»*«llWt^-^«F4 iv *fc X & S * 
& H £ 1 ^^tf^7 ^-^^ 255 -VffiftZ-Zfrh* 
x 7 y ^^ 2 5 5ttIi^CC1 3)^f 103 
DT> SlittagKci^feWIIOSrifiU-C^ 
J6Bd*bf HOtatt, ^2<D^®W2^ 
D2^^W105^:iS Dt-tn-lfiiA^^S^io 

^2SD1 i> 81 2 O^^^gff D2 WLtfaSk®. C1 
^ ^ v istg 255«:*Sg4fc!Blc ^> ) v 1 1 
^:^L:^ F4 ( # V1 4 frIH D># V13 

tea < e: i K X 1? ) ©rt^Sr^^iE^ L- -tsh-^ 

fj-^^jic^^nt^^^vi 2 t cv4 tiao-tx 

VaUttk? v 9 — 1? CtrC £ K X > '* - & 

frM^Vtrnvc h 2>r$K, 1 tP3< tile J: 

i(^fvHt^^ 7^V13> V15^ VMZMC 

ifi^^^AP 23 b^ilRllX^ ADl©rtSS<£>7t9l# 
PM2 ^ ^^>n^,o fcftXft-g^aHEl 

7t^^PM2 tiS-^t^T-$^:x ^.1tLX^ hVvn 

%mm~z-£z>o wkm Lfcmnirim^m^^^ hei 

tiS^"CM^>o t^KIJi ^ 7 y *S 255 o 



± ffl h ft Z> & it L t ^ £ & © ft £ #c 4> £ * Z> C 
tK X t). Jfcffi*"*' 1 2 (D&mtijfrti&o 

CtlfctTjCfclf 10 8a % CXmmW 108-. fln^* 

fil»©»'3&flE$:»]Mrc»T3-tf & C 
i^'TSio S 108a(dt-# V30 SttT L-CK-f * > 
MW'^&b'iZ iii„ *>-7jv:£J$*grcx £ W 
lOBCD^^^^C/t-Tx ^ 7 7 ->>ix 25 5 CD l*JfftcD 
/£ ffi 4r * -f £ C £ *> : T £ * X 5 K * « V3 0 * Sf 

•> <D ffii ffi 4- fJk < > *B»*ctt3 0 CUT. {X^e: 

t» ^ v * >> « 2 5 so ± ^ «b m z> m M a <d 

XftSB-T'S H E 1 <D 3 1 a 256 CCflE-t- K X 5 

CD iSS /£ rt 1 f£ < 4 h t J'i < 4 h i)U mm r £®Lh-it* 
\n X 0 K h £ ^ o 

3fit 3£ M flij It 1/* T tt ft t tL tf* © n - * 'i - * >- 

<D fii /ff W * A & t £ ^ T $ & o 
E. KffiiK > 7*&(ft 

*->-7*1£iai 2 8 LT:^aij-^^ 0 
5 - l 0 a- <d # !B £ ^ -t> tcV>VCs y/P 5 

7' P 5 CO A /J £ « IS -t £ 3fc ^ iti 'ft <DM%* ? 
v y v T 3 5: ,S *t t . ^ <D '1 3 3: ffiti h C t & *> h 

A O At) tt-?rO h 7^7**1 ^ ^ T^n ill 
O Ul )) m M */tPCI CC J: !? IE 7J ffl "t" o a 
a v 7* p 5 (C j: i fx ^> ti Z> (E t) 1£ T k o m 5 M 

^^(N2)r-jfVNi'li:t 4% # > 7* 1>5 CO AD 



»nH¥3-l83B02 (11) 

7* -c M GJc r $ Z> v 7* P 1 4 jfcMWSCfctfaCfc 

4^.W!^^t--t (Dowthcrm)(jS8) ) Z> 
^«tfc, « 1 1 4 a £ 114 b£;fr LT\ *X»S^» 

he2 t&m&mc} *^tsmm:tH'cffi&^'£Zo 

Th&o -t.©Hj£H» S: ^^;;a^^ti v i H5 ©ton 
A27 r 5^il&i:TM^[^^^o ^6^fl-t0^5c^^ 

T1 3 ^^tr«Sffi-t^^T!effi-^*o-t©»55*2Sp 

■fSHE1 <t HE2i-J:D : l c 115a^ 115bT^fi)c^ 
115a i 1 15 b, J> X CX^XlftS^S H E 1 <t HE 2© 
A P # I VI <t V2 0 a t- X CA* V2 0 b^)S^£PzK 

olS7k«^ &o ^ffi t ^m©-- 7 / - 9 

-To mffi&&C) Hi * S¥ i& * Iff 106t^-CV1 
X O' V4 5: ifi 7 7^^ F2^1^^o 

IrimilK £ fi 77^^ F2^^^C«b^r$^o 

^*1fc««:iIiJS!-t-Aia^Ofi[T-* > ^ ifi^ 
CD 'f t > ^ |jj ?s B B 2 i x JS f» O « HE S£ W BB3K: 
i jj^lft^o C cofrtirK x *) s fl^i c>ti:4£SSBS 

tf]f»LtAn77^3F1 KAH^o -£<DAa 
\s> h 1. 1 tffrtfxK X i> fH-gfiitt -f Z> ^*V5 » 

V1 7 , CV2 , V7 t MS (#Vl8.V4.V8ttBBi:-& ) > 
Mt77^^ F2 ^fp^^m^ 

>« ^ ^. y ^ 7" fdtia^cD 77' * fflc^iBlEt^ai^3 ^ 
^>o #vi75r^<i77^3 F2c 7 -)f^g|JOE^7>i 

tTit. vi 8 * m^x^r^mm^ ftv&ta-t 

ZffiK* m% h 7 *7 7" vt 1 ^ffl^MK^K:ti 0 



g. it / x 

(PCI Ozone and Ozone Re sear 
ch and Equipment Company) h Tfj flR "5 tl X 

-C£>£ 0 **7t> T- f <D*®&lfC tt, 

gsZHI*^-*--^ 1 6 2>*£>CD 'J -fr-f ^ 

WU « 122£ii -i;-CR*#.*#lft* 120^Zra;L*o 

msut^tfj -feA-o^^^^s I s 120 u-tstk 

n*««-f±iS*if*©JK'< * ^ ( di ) zk-r £ * e ^ 

t * * 1 4 ^»5>j8*im»4 Hi 

S04 <Dflft*Lrc#A-t &o tO*«W!Cip^tll, 
* y $5l«ft^^ * v ^ 1 4 0TM^ffAt^ 0 
«K*^-ctt* i£A3£®W:&S2£B 1 K&frfZ £ 

t ILtt* &nmm2:&m*Q6 2^S 6961 2 #^ 
it =^ - A* ( ft t JLtt* OR EC CDM-OT *s 

ft x i> it y ^ frgs&n Lrtiifc^ i^^iHiSO^ 



ft IS ¥3-183602 (12) 

1 21 CX* S^&gimW. 121^rti5^o 
^liaEi^iib^Jl^y^gUn-e^^-^o 

8 -v^M»55c H 2 SOi ^"1116 ^riSU-r^ 

1 4^b> * rtittSfK© X 5 fc&iW*?'* 

^Sttyf^J:!). « 116fc& * y v 
ttt/y^^^il 5 ^»e>W 121^iSo-C ^ 

1 8fCA4o ^y^fctHi S0 4 <t^v^1 8 VCX 

j?te:£-c*o t 0te:£-cfl h 2 so, ^to*/^ 

^J^^^O^nJ© (280— 300 nm ) £ % 

masks 2 1 (c^i^-r mititmfott&mx * z Q 

^ If 

A. 

ftBEHK-t Z>*LtbK\&& ( ftt fLft* 



31, fr«m:*:»JE < 760 kO rS5o 

Jg3£& 1 frh 9 0^*'y/P7 *t 

* ~ - si, 3 ^&2>o JPiE^St 6 is-h ItiitAlJW 

ft 3 ^bASMSF 

1 4 iA^J^v 9 ^riSD-Ci^^o *M:&©/E*43: 
^IQIfrilDT^^^^F 1 -\2l£o 
mm.H 1 (C X & 17 5 C( 3 4 0 T) 0$5IS0®^^ 

-Cl)D^giH2^i!J I^^O^S fc 1 7 5T:( 3 4 7 

K^LK LTl^*M«U *V11,V12.V17. V5 
( X £X CV2 ), vi3,vi5fr±i®^^i;^ix^o 

D 1 Of^ftSttlf 1 03<h ^7^*22552: 

B. K 
ft(C> * l - l iat*ILt«*ft4lft* 



»HI ¥3-183602 (13) 

t ) x & M^mftu&.'t -c^^i^^^^o m 

©S&D1 K&Vf* »D^*(C % ASxK^rKU 12 

=r-f^ 2 7 5<fc, * 114ai^X 1 14 b ^ % »X*S 
1 05C ( 2 2 1 T ) ©»fts©K * T Jb #1 3 * o 

is^^/p5 ir±mm&m.ci t*yy**&iss 

2>o * 7 y 255(1,. m 6 El, 5&7EU & 8 (3 

1 2-^^j^^ix^o ^-^*F4^ mem^x 

8 -/ - K 2 fCfe^-C^vi 4 

Zfr LX#r&*>> 1 2 -v&jfefc 3;fr;z> 0 gg 8 

0^ X O'm 9 mK7jk-tX 5 Ks mn^y y * =»F2 
K3 Ki-Wt#vl8t^Ltlt^^y y'& 

©1 2^^j^^^^>o ^@s2sdi ,D2^ mm 

2 3 dt> mwz&JjK x i?s S32>>n-t^& 

# V2 4 fc»o-cfl«Bi**K 4 "v&£ 0 J&ffcgHfc 
# V24 frGfl DT> t <D * 26#J *c t ttx 

6^ifii:Ti£^, -x* izn^-tvkjz-r *><> t^K, 

L> ^175C( 34 7 T) T^D^^^o 



102 SriSo-cM^^:^ l O^SS^I D 1 K&*6*o 

i^g^Dl tUtm-Vft vi fcH! 

SD1 <£>*<D*£fc£5E* U^tSi X 5 

K-fz> 0 z <o%> i <omm®& di ©fiss-c ttx & 

1^149-204 C ( 300- 400 7) ©®fflK*£f$ 
£ix> ifrf^flE^^S— 2 5 h *-© mmK&T £ 

g£ l ©3£©S3s D1 ©WaJKA^Tid:^ rt© x 

t>iX-C^i«@^DCl <DP?K*&1tW£WL PM1 ( 

©^KA&o Lv$*L. H2SO4 t H2O #i£<D^K: 
±ft-+ Z>K-o*lX^ ^©HjSo^h 7 o ld:> 

ae-tr g*x5rc:r-*o EA*ift < «fl # 

*©«&%{£<£ M#T&t H1SO1 ©ft 
^-iitt A-lrin+ftft&Wt ) o*»at^fi< * 

x t> n^fefe-c C £^ ) ft^^fc^tro 

* 7 v com At H 2 SO4 ©tf&^tt&ft&WJ^-C 

h 2 so 4 £ m<t&%9f5&%B&fr e>^at4tt ^ 

ii, -to H2 SO* fe) tt, *£©^3sD2 (ca^* 
^^i^tio H2SO4 fe) tt*9« DC2*>» b V 



»H! ¥3-1831102 (14) 

2 3a fc ii i:tlT^^ill5^ * 'S7kVCfe£-$tLs 

*ltcn &ms ^r^o »^*I08«(^tttf 

t < g107<t#V2S:ilO-r> XD^^^20l 
D2 <D<PKW\h~Z*tho C<Dm%®mD2K 
^^tttROXS^BSS&^ii&o 3&@SfsD2 © 
^t^V2 5:^i:^o ^2 OlSSS D 2^19 0 
— 21 8 t; ( 37 5 -4 2 5 T ) ©X & Ufeffim t * 

#j 5 h^© x * &\s*mjivcmft'Zti2>* m%m% 

D2 frfflfrfla3k&® H3 ^^D^.-C>^®SSD2 © 

t»<t-&o Mmm^fyi*: X *>%}&W}K&&-t Z>tt 
2@@OSSKt^ttts iE5**8ffi© H 2 SC>4 

H2SO4 <DBAfrT-z>X, X 1) (S^^^-C 

trm#OH2S04 fr±i^iM*o«# H2SO4 Km 
m-j-ho -Zcofote H2SO4 ir±m 1 o^^^g c 1 © 

<Dm&fr±&&*K*>Z><iftvlS!r±mfr*L, ^fvl7 
iCV2^I^V5tt^i:b^>2> )oIS§2iF2(0 

^©C1 n©«iBWt(maig!>*CXj> 

rifrbm. t)K x i) fflto^ti, ^©Tal 4> ( ft v4 
KX j? ^©^S F2 ©4»©flE^i$:^:^ff Item-to 



CV2ZM CXM Lft&X, lSg^F2 OrtSfit 
t&Bi LtF}V&&K-r & ( 1 7 t CV2 &X(S 
V5 Zffl Cs 1 8 < ZL t K 1 *) ) » 

105 t # V3 friffi UX^ ? y 255 £ c 

^fv3 £&a< KJ: D 2 

k&^x\^z>* 7 y r y& x t>*^o^^^^®^HS 

D2 3d»&UTi t 1 05 £ * 7 7 v>*£ 255 

O T fflJ O if* 5f « 2S S HE1 KA*oiE«iffite1>K: 
* V3 £4> LM^A* * K LT> *£S?2?2£D2£$fc 

££rc^<T£*„ 7k*>- J: V*<Dfa<D{&B&<t& 
%0 M 'iff SS D 1 rt» b S 1 0 3 * ifi U T ^ 7 7 i* 

f? 1 10 fciffi A£j$:g:fr}\ ^o^£®^^D1 © 
SUfcffl □ ri* <b » 1 03 A ft * QlrfZa mta 

®'ttDl b<0 7klr± m%1%£%s D2 b<D * ? y y 
£ Mb ha 

^'-^^F4 ^^^K^n-c^^>Pum^r- vi 1 

5: ^ < i s * 7 7 2 5 5^ b<DM£> bnfc* 7 
y*1)K milK X t) UtSO^Z ffilxX - 

F4 Kxz 0 AmtfyKtru mz> h tilt* 7 y 

V* < bi>** 7 v ISSKVk^X = 4 ^ 2 5 6 jg 
515^ F4 fct^ 7 y 2 5 5 fCjlst L 

tM^ *tb tLha 4hm&<DWX> blxit* y y & 
-yt$ FA cc>q>Kffi\ti Lft&X* ^vllfcfll 

Mm%'u^>X\^Z>?%K, V1 2 £ V1 3 *w 
^■1 4 3: ffl US ( # V1 1 tt % *>£A,Efl £ btih ) 
t t K X i> '< - V iff F 4 £ # & T $ -6 o - * * 
F 4 ri> ^ © tf£ J6 ft. 7t 7 7 ^ fct ?K >- 7* P 3 *C £ 

^7 7 ^i^255^iao-tri^T^-^r^n^ ( a* tffc 
) n^^^^^fi^C ^^4?ix^i^ 7 7>>) 
Wix ^'fi?'^^ D2 f^OJ^^BE^^^T, ^^^^ 

255^r^T-f^ ( mftt-th ) ?^a6^n7t^ 7 7^ 



?$r ff 1¥3-183B02 (15) 

b * 7 y -si* 25Sfrmm-£rL2>* x, * 7 y 

K«lff %>Z>n#> btiit* 7 y -ytt:^ -t<D^7 
y * tf 1 08 ( XlfffifrfrXV^Zft V10) ^ril 

^^yt^7y^ttAaf 23bi ADIOt^ 
VonPMZZ&^XffiT? *t>-b'J> L-Tc>^^ix> 
&£&22^I3:HE1'\^& 0 .* 7 7^^255©^^: 

<DMf*.i>i&WLX, -tOia^r^7^^^ 255<D 
^^C^^F^^o ^^»f5#S HE1©3 A-255H 

* 7 y & m&foZ:ft&L ( fttVTktfiu&k-t Z> ) > 

■^^F4 ^(m^i^vT) 7t^^>2> tiKi i?> 

^ 7 7 iss&wtb'Zix&o jei% zmm&m'p 

WLx TfVl4^^$^ *f V1 2 , V1 3 , V 1 5 

i^^i ^^ff 5: Jt ]? (S < X £ * c L7t7)^Xs t 
< KM®®%s D2 ortfflJO*ffiE«:S!rSe^-<^*c 

$r$>>2>o ^ 7 y 255rt<D5i*^OiBS*±> ^ 
^Jt IfHiJjVCfr^X, *7y*y*$ 255%ffitiZ>& 

itH^^ B HflglfrCWt, ^53!^^^^ HE1CD 

HE 1 <Dyt-& <t 5: nm~t h C t K X JK & ffi.<DU®L 
^TCt <^Jmir$^o ^77 *m 25 5|^©^a6 ^> 

-Z-th^Wit LXmm-tZa *>Z>\s*lrX, *7y* 
m 2S5GD*<Dftft^iT-ftm<D&&L<D4t i? *7 
y 25 5©^:Jb^oi5 <KWtWbtLb®:fo^ <i 

* * 2> £ t &X £ *<D ^ <\ * if±^ci&EEtJ 



&.ffi.KJ] 2 3b <Dft t> Ks * ? * 255 <D&±U 

kabsk 1 3 ( m i m ) ttx f5«fei&»fcjs» 5 

IE#r£&^- ft (BB1 ) tmzit 
v> < t ? ^o^iPp^7l 1 cv2 <t v6 SriioTta^^iiE 

t&zt^ ^(Dftve kimcb^ &n<on^-i* 

SO4 t * s / > t*A/-C^&K<bff**^«117 
0, i2a E3 fcfc ^ISSE * V ^ & & 3£ @ <£> 

^l^^^ $& 2 b m&* 



?IPif1¥3-183G02 (16) 

h ^ ? 7 bb 2 ) <t ft x £^ifc*±#! f 3g-$*L&o 

V5 <t CV2 €: ^$aiPa>'7^3F2 ft© 

JjatSIIU. # V7 ^ « 112£ fr&D-tSarfq 

d . y * -f ^ y y ^ 

©tt«ft K S«fp77^3F2fiOl3! 

a*L, 7f v8$:ra^ #v7 frEfl D** * 

£ (C X ]K m 111 £ 113fci&C>-£2§£ t 101 -v'J 

E. ^" y v ©£S£ £ *£A 

xtflfl libl^frl^y^Esfln^^^--- ^<z>^iS^^ 

^^i <t <d n mm <o -t n-^ix oi¥ ^ ia -c z> z> o 
2 . . . .^-y^^ig^®, 3 • • • mmm 

fk**«iCife*^ »-a^ % 4 • • • • 7%®^*S 
g> 5 • • « • ^c?^fc:%^^^©^ 6 • • - • tP 
jg^Sx 8 • • • -AnSSx 9 • • • • $£r$n^@ 

1 o • • • • ii^i^t^ i i • • • • * 

1 2 • • • •£t3£tf^7'£!^ 1 3 ♦ • 

• • ,H,»{*SE3£Sx 1 4 • • • • ^ v^, 15- 

• • • ^-y^^^^M^ 1 6 • • • ■ fS's&fin 

^ a. — 0 

<t I A llJ JM Br » 

22- 



ft BB¥ 3-183602 (17) 




T 

1 1 




1 



r - 



X- 



12 



1 



1 



9b 



«C7 



•10 



— u 



-9a 



I 



T-3 



T-2 



T 

14 



L 



101 



7~ 

116 



1 



16 ||7 



117 .21 



121 



5? 



15 



i 

90 




ft BB¥3-183U02 (18) 




23a 



-frl*77ZJ ,02 




-275 

HE2 'x 



no HEl^ 




-25- 



tSffl ¥3-183802 (20) 



122 





9 if 7 



• « 



■ " " 1 



1. i£f$e7)^^ 

4. ft I A T 100 ©flfr JICffCR^ftBHK*ffl»r2Tg4#2-9- 

ft IS jft t ft 8 H 

« 5* (580) 0 9 6 1 
FAX (581) 5 7 5 4 

ftfc (6462) #S± Hi J!| jft 






,7 5\ f Cu \ 



26- 



